The human and mouse H19 imprinting control regions harbor an evolutionarily conserved silencer element that functions on transgenes in Drosophila.
Differentially methylated regions have been characterized at a number of imprinted gene complexes with important roles in the regulation of monoallelic expression of one or more genes. The differentially methylated imprinting control region (ICR) located upstream of the murine H19 gene has been shown to control the imprinted expression of H19 and the coordinately regulated Igf2 gene by acting as a transcriptional silencer. In this study, we show that the murine ICR maintains this function when tested in an in vivo transgenic Drosophila assay in the absence of DNA methylation. Furthermore, the H19 ICR interacts distinctively with Drosophila promoters of different regulatory strengths. We also demonstrate that the comparable region upstream of the human H19 gene is a multipartite cis-regulatory element, demonstrating silencing function when tested in mammalian and Drosophila systems. These results indicate a conservation of the H19/Igf2 imprinting mechanism between humans and mice and further elucidate the functional activities of the H19 ICR. They demonstrate the value of Drosophila as an in vivo system for testing function and interaction of eukaryotic regulatory elements and that mechanisms of transcriptional cis-regulation in mammals and Drosophila are conserved.